CHAPTER IV.
RECAPITULATION OF CERTAIN PRINCIPLES OF RATIONAL
MECHANICS.
36. Characteristics of a Rational Dynamical System. Thermodynamics is a branch of physics which treats of certain properties of the Universe which cannot be deduced from the principles of Rational Mechanics without some further assumption.
Before enunciating the fundamental axioms which may be regarded as the definitions of a thermodynamical system, it is necessary to recapitulate briefly the properties which characterise the systems usually considered in Rational Mechanics. (Holonomic systems.)
Whatever views be held as to the best axioms to take as the foundations of dynamics we may say, for the purposes of our enquiry that a rational dynamical system is defined by the Hamiltonian system of differential equations
In these equations:
(1)  The only independent variable is the time t.
(2)  There are any number (say 'ri) of dependent variables qr called the position coordinates and an equal number of dependent variables pr the  generalised  momenta   or  impulse  coordinates of the  system. The state of the  system is said  to be   defined when the values of t and the 2n variables qr . . . pr . . . are known.
(3)  The expression U, which is called the energy of the system is a known function of the dependent variables pr ... qr . . . .
This function is of the form U=L+ V where L is a homogeneous quadratic function of the impulse coordinates $r} and V is independent of these coordinates. L is the kinetic energy and V the potential energy of the system. Both the coefficients in L and V may in general involve the position -coordinates qr in any form whatever, and the particular system under consideration is characterised by the particular forms of the functions L and V. are put equal to zero, then n — r — 1 of the variables #1; #3, . . . xn must be made constant and the general type of differential coefficient will be
